A total of 180 pigs (PIC 327 Ã-1050, initially 26.9 lb BW) were used in a 21-d trial to evaluate the effects of increasing dietary wheat middlings (midds) and dried distillers grains with solubles (DDGS) on nursery pig growth performance. Pens of pigs were balanced by initial BW and were randomly allotted to 1 of 6 dietary treatments with 5 replications per treatment. The 6 corn-soybean mealâ€"based diets were arranged in a 2 Ã-3 factorial with main effects of DDGS (0 or 20%) and wheat midds (0, 10, or 20%). Diets were not balanced for energy, so as wheat midds increased, dietary energy concentration decreased. Overall (d 0 to 21), no DDGS Ã-wheat midds interactions (P > 0.12) were observed. Pigs fed increasing wheat midds had decreased (linear, P < 0.02) ADG and poorer (linear, P < 0.01) F/G. Feed cost/ pig and revenue/pig both decreased (linear, P < 0.02) with increasing wheat midds. Feeding pigs a diet containing 20% DDGS did not affect growth performance (P > 0.59) but decreased (P < 0.005) feed cost/ pig. These data suggest that adding DDGS to diets containing wheat midds can be used to decrease feed costs when formulating nursery pig diets; however, increasing wheat midds decreased growth rate and economic return in this experiment. 
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Summary
A total of 180 pigs (PIC 327 × 1050, initially 26.9 lb BW) were used in a 21-d trial to evaluate the effects of increasing dietary wheat middlings (midds) and dried distillers grains with solubles (DDGS) on nursery pig growth performance. Pens of pigs were balanced by initial BW and were randomly allotted to 1 of 6 dietary treatments with 5 replications per treatment. The 6 corn-soybean meal-based diets were arranged in a 2 × 3 factorial with main effects of DDGS (0 or 20%) and wheat midds (0, 10, or 20%). Diets were not balanced for energy, so as wheat midds increased, dietary energy concentration decreased.
Introduction
Wheat middlings and corn DDGS are common high-fiber (wheat midds = <9.5%; DDGS = 7.3%) by-products of the wheat milling and ethanol industries, respectively. With corn increasing in price, these two ingredients have become common alternatives to help lower feed costs. Although traditional DDGS have an energy value similar to corn, midds have a lower energy concentration (ME = 1,372 kcal/lb; NRC, 1998 2 ).
In a recent trial, nursery pigs fed over 15% midds had decreased ADG and ADFI but relatively unchanged F/G (De Jong et al., 2011   3 ). In addition, research has shown that DDGS can be fed in nursery diets without altering performance. Although research has been conducted that combines dietary midds and DDGS in diets for growing and finishing pigs, no data are available on their potential interactive effects in nursery diets. The objective of this study was to determine the effects of increasing dietary wheat midds (10 and 20%) in combination with DDGS (20%) on growth performance of nursery pigs from 25 to 50 lb.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. The study was conducted at the K-State Swine Teaching and Research Center in Manhattan, KS.
A total of 180 pigs (PIC 327 × 1050, initially 26.9 lb BW and 39 d of age) were used in a 21-d growth trial. Pigs were allotted to pens by initial BW so pen initial average BW was similar among pens; pens were then assigned to treatments in a completely randomized design with 6 pigs per pen and 5 replications per treatment. All pigs were fed a common diet before being allotted to treatments. The 6 treatment diets were arranged in a 2 × 3 factorial with main effects of wheat midds (0, 10, and 20%) with or without 20% DDGS (Table 1) . For diet formulation, the ME value of DDGS was similar to that of corn (1,551 kcal/kg), and the ME value of wheat midds was 1,372 kcal/lb (NRC, 1998). Diets were not balanced for energy; thus, increasing wheat midds decreased ME. All diets were formulated to a constant standardized ileal digestible (SID) lysine level to ensure changes in performance were due to dietary energy differences rather than differences in amino acid concentrations. All diets were fed in meal form and were prepared at the K-State Animal Science Feed Mill.
Each pen contained a 4-hole, dry self-feeder and a nipple waterer to provide ad libitum access to feed and water. Pens had wire-mesh floors and allowed approximately 3 ft 2 / pig. Pig weight and feed disappearance were measured on d 0, 7, 14, and 21 of the trial to determine ADG, ADFI, and F/G.
Samples of wheat midds, DDGS, and complete diets were collected and submitted to Ward Laboratories, Inc. (Kearney, NE) for analysis of DM, CP, ADF, NDF, crude fiber, fat, ash, Ca, and P (Tables 2 and 3 ). In addition, bulk density and particle size of the wheat midds, DDGS, and complete diets was determined. Caloric efficiency was determined on both an ME and NE basis using NE values obtained from INRA (2004 4 ). Efficiencies were calculated by multiplying total feed intake × energy in the diet (kcal/lb) and dividing by total gain. Lastly, feed cost/pig, feed cost/lb gain, revenue/pig, and income over feed cost (IOFC) were also calculated. Diet costs were determined with the following ingredient prices: corn, $8.00/bu; soybean meal, $480/ton; midds, $240/ton; DDGS, $280/ton. Feed cost/pig was determined by total feed intake × cost/lb feed. Feed cost/lb gain was calculated using F/G × feed cost/lb. Revenue/ pig was determined by total gain × $0.65/lb live gain, and IOFC was calculated using revenue/pig -feed cost/pig.
Data were analyzed as a completely randomized design using the PROC MIXED procedure of SAS (SAS Institute, Inc., Cary, NC), with pen as the experimental unit. Initial weight was used as a covariate for all statistical analysis. Data were analyzed for wheat midds × DDGS interactions as well as wheat midds and DDGS main effects.
Polynomial contrasts were used to determine linear and quadratic effects of increasing wheat midds. Statistics were considered significant at P < 0.05 and were considered tendencies at P > 0.05 but < 0.10.
Results and Discussion
The chemical analysis of the wheat midds and DDGS (Table 2 ) revealed that most nutrients were similar to formulated values. Crude protein levels were slightly higher for both ingredients than formulated values. Crude fiber levels were lower for midds but slightly higher for DDGS than calculated values, and the P levels were slightly higher than the formulated values for both ingredients. As expected, analysis of the dietary treatments showed increased fiber component levels with the addition of increasing wheat midds or DDGS to the diet. Diet bulk density decreased with increasing wheat midds as well as when DDGS were added to the diet.
Overall (d 0 to 21), no wheat midds × DDGS interactions (P > 0.12) were observed for any growth performance or economic measurements (Table 4) . Increasing wheat midds decreased (linear, P < 0.02) ADG and final BW. Increasing wheat midds resulted in poorer (linear; P < 0.01) F/G with no change in ADFI. Feed cost/pig and total revenue/pig also decreased (linear, P < 0.02) with increasing wheat midds. No differences in growth performance criteria were observed when 20% DDGS was fed (P > 0.59), but adding DDGS to the diet decreased (P < 0.005) feed cost/pig. When feed efficiency was evaluated on an ME or NE kcal per unit of gain basis no differences were observed in energetic efficiency.
The poorer feed efficiency of pigs as more wheat midds were added was not completely unexpected, because diets were not balanced for energy. Pigs did not compensate by consuming more feed, so ADG was reduced. In the current trial, this effect occurred when 10% midds were included, in contrast to our previous study, when it did not occur until 15% midds was fed (De Jong et al., 2011 
